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Rc]nolc scnsillg of ctl]illcd radiamc frol[) III( 1 ,Ilil s v.11  [ (: ill 111:  llIcriII:il itllrdl~d ILgio]l (8 1013 pm) is useful for
gm>lo~,ic slu(lits  ilwlu(ling  lillmlogy  aIId s,:)il ;iIIJ  II IIIIL  I  it ]twj)l~i]ly, Siilc~ 1 9X2,  IICW  ail b(m]c, ficl(l porlablc  and
sp2cclmrIIc  illslrtlmcllls  h:Ivc t)ccn (Ict]lolls[r;llill}  Ill ;/. ,s~iIlfifcs [~f ]Ilulli$l)[w[lill  ]IIc;I$ulcmcl)ls  in I b i s  r e g i o n  f o r
gcwlo:,ic :Ipplicatiwls. ‘1’IIc Advm]ccxl Sp;wrtKM  I)( ‘I l~,i 1) I; I l~]l]iss,m,  and Rrl 1~’ciio]l R:dio]nctcr  (A S’J’llR), pICSCIIIly
being built in JapaI~, is IIIC IICWCSI of the sjI:II:tlI,  II IIL 11111 III 1 ),ICIHII  in~[rulncnl,.  AS’1’f  I<, which has fourlccn  channc]s  in
IIlc vis ible oul dlrol]~h Ibc Illcrln:il il](liklL>,l, II, il II. fl I\iII  :IIKI:II(I  N A S A ’ S  I  ;OS AhJJ platforin  in 1998. Oihcr
Jnul(ispcc(ml il]s[l uIncII(s, including l’l{l Shl, II{SI I I I iii I(I ‘,;,cag:lwc:i wc JM’i~cc[td  I() IK l!uill  and flown aflcr AS’I’JII<.
‘1’lm a(lvct]l  of llIcsc sc]lsors is cxpcclc(] 1( I 1(:,111( i! :, [II. I i; IKl foI  II IOrC  IIif,ll  s[):t[i:tl-1  (Lsolu(ion mul(ispcc[rd  thcrlnal
ild’rarc(l  (Ma,

lNrJ’lt  Ol)[J{:’l’lON”

‘1’lIc fcmibilily  o f  usi[ig ]nul[ispcclr:ll II ILIIII:I1  II II IiIIi  d

rL’mole scnsitlc for geologic :Ipplica[io]ls 11,  I\ t){,~ II II <I 1),-
!lim(l by a IIIIIIIbCr  of Imrs, bul a(lva  IIcc II I(s  IIl II; IS I I, ,11
lilnilc(l by ]ack (i sensors, ‘J’JIc usc of tlIc ljsil)l[ ::IIL IIr.11
ill frarcd (VNI  R) :UK1 SIKMIW:IVC it) fr:lrcd  (S\\’1 It ) :,1), LII ,11
d:l[a Il]:dc  a [l Lvllcl Kkms ICap  forwwd with IIIL,  ml~ult  f.1 II I.,

IAIKIS:I[ s:ltclli[c SCIIS(MS  (h4SS,  ‘J’M). W’t :IIIIIiil) IL H
simil:u plIcn(MncmIl  WlICII orhil:ll ]nullisj)...c[j ;II [II( I II .II
ill frmxl  (l; Ila Ixxx)lncs  g,ci)crally  av:iil:tblc  v i[li III:. l;; III, II
of’ IIIC A(lvaIIccd Sp:IccboIIIc  ‘I’hcrm; ~l l;l[ll\\io[j  :IIILI

J<cflcc[iol]  R:diotnc(cr  (ASrJ’lil<)  ill 1998, “1 IIL AS H I-!
il)slrulncn( w i l l  bc llIc firsl sp:Icclm II)c ;i]lllli<l)~ ,11 ;II
IIlcrln:il ill frmxl illslrulncnl  will] spa(i:ll :IIKI  silt [t :11  I (.: I

Iuli(m adcqualc for geologic applicali(nls.  I ID 1111 (IIL  JII; II

d:l[a  (mc  cal) derive 1x)(II sl]l-face. lcmpcI  al IIIi iIII(l SII 1:1. L
spwhxl clllissivi(y. ‘1’l)c priln:wy  applic:l(i[)ll  (> I III(  ( 1111.
sivily is J’(w  SUI-f’aCC  li[l]ologic ]napping.  ‘J’IIL  (t,  II IjI,  t Ii IL

(h[a  Cal) I)c used IX)(II  f’w  s[u(lics  of llIcrIIl:Il it](’[ (I I (~1 SIII

f:lcc  ]na[cri:lls,  and for slwlics of IIm[nal IIILILL.M.  I L II. I
10 volmnism aIKl lIydroIogy.”

‘J’lllColtlC’J’l(  :AI, llACK(;  ltol IN I)

A I (crrcs[ri;ll lcluJ~cra(ulcs, tlIc IIlcrin;il illf];llt{l \jIL.~1  II
rwli:um’  ctllil(c(l by lllc surf:lcc  is al a ]n:lxilll[llll illllilll  I 1(1
10 11 }lin, (Iroppil)g  01”1  slmrJiy 10 (IIC  SII(M [It :IIILI IIJ IiItI
W:lvclcllp,llls.  ‘1’llc bcsl a[mosphcric win(k)w  li~:. 11.(\ t, il

f~b(mi  8 ;HNI 13 }Im will) anotkr  wild(nv lx’l\\ C:II ‘3 :11. I 5

~lln.  IIllcqwlillioll of ddla fmn II)c  3 to S jlIII IL:’1()  I,
compliulcd l~y ovcll;~p w i t h  rcflcctc(l s(Il;Il ] iIl i i :  I(  II

wl]icll, alllm]pl) (Iropping  rapidly in inlcnsilj  v’i[ll ill~ (, :

sillj: \\’il\’CICllj~ll},  lIi:Ikcs  a latgc  c(~ll(ribulion  ( lur ing [IIC
(lay. ‘1 lIIIS, IIIC 8 I(I 13 ~1111 rcgioll i s  lhc bcsl (llcrlnal
illll iII cd spccilal ltflio[l  {() IISC  ald lms r~ccivcd  Imst al[cn-
[ion 10 dale. ‘) ‘Ilis is als(I a sJ)cclral  reg ion  conl:iining
di:lj’iloslic  spL’cllal il]f(lllll:ilioll  for many minerals, includ-
illf, IIlc \ilic:llcs v,!)li~.11  II  I:IkC.  UI) lbc fycal majority of c(m-
lill(:ll[;ll Sul-l”:icc  I[xks,

Spcc[Ittl f’ca(LIlcs  (JI I]lillcl;ils  ii~ llIc. tbcnnal illfrarcd ]cgi(m
;II’C [Ilc ](’s111( of \’illlil[iolldl  lt)ol(lm]:tl  nlo[iom. ‘1’IIC  loC2l-
Iioll, MI(IIg,(lI [III(I  f“illl]l  0[ tllcsc fca(urcs  vary  sys(cma(i-
LwJly WI(II  coln]msi(iotl”  :111(1 cIysIal  s[r[lc(urc.  ‘lhc mm[
ifl((>ilw I);llld in IIIC sIK(.ll;t  of 211 silicalcs (Ibc rcs[s[rablcn
(hff{:~l)  (K’CIIIS  b(” IWfCI:II  N aIId 1 ? PII). ‘1’ypicalJy, this spcc-
Ilal f(’atlllc  shills  10 Slloll  cl” W:l\JC]Cll~(hS  :1s [hc b o n d
sII(’11/111 wi[l[ill  IIIL l:l([i L.c i[lcl(ascs  (l Jum, 1980;  l,yon,
1905) ‘1’JIL!  c:lll)oll:ll(’\,  Mllfalcs, pbospllmcs,  and hydlnx-
i(lc~ at L’ ot}Icl illlJ~ol LIIII  lllilwr~ll gr(mps  (hill have spcClral
fca[[tl~s ill Ihc llIcIIIl:Il illfldlcxl (l Iunl atd Salisbury,  1974,
19’/5, 1’)’) 6).

‘1’flr  Iilllj’(’  0[ ll]i[lclitl\ l(m[Id ill soils is usually quilt limi-
lcd. JJ:II Iicul:llly Ivi[ll oldcf, ]I)orc dcvc]opcd soils, in
whirll il 01) oxi(lt:s,  qual [z :Ltd clays alnms[  alw{iys dmni-
11{111.,  ~>~t>l)( ill :11 id cli]li:l(cs WlICrC CaIIKm:IIC.S  may bc
1111110]  IZIII[.  ‘] IIC  IL’]  II IYL’  ;IIIIOIIIIIS Of [II(XC  ]]lillcl~lls dlollkl
i’ary s}~s[[ill;lli(’:111~,  (Icjwlldillg  on clima[c  and lbc colnpo-
silio]l of II]c ]):IILIII  If)ck, ( Isillg  rcm(jlc sensing, llIcsc
lllill[’li[l\  C:ill :111  1x’ d.’l~xlcd :Illd idcnlificdj  b:lscd m ihcir
sJmlt  ,d IIropcI  lies 11011 oxi(lcs pro(lucc  almrpli(m  fca-
[urcs  ill IIIC VNIK,  (l:Iys  :11~(1 c a rbona t e s  in (hc SWJR,
wllilc ijlI{IW  II:L.$  cll:Il  :Itltlis[ic  fcalurcs only in [lx! [hcrmal
illfl 01 cd (’1’11<). ‘1’JIu\,  IL’IIIOtC  soil mapping, like geologic
In:ij)j)illj’, will bt CII}I:IIICC(I  by c(m]biniog VNJR, SWJR
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produc(iol)”  o f  di~ilal  clcvati(m  ]Imdcls,  ( ? )  a sIh (II I I I  III

slmlwa\w  in flared radio] nctcr (SWIR),  iIIILl (:< ) :1 I I \  t-

ch:umcl  [hcrmd i[lfrmd radiomc(cr  (’1’11{). All II II Lt}  I ‘I II
OIIICICIs C; III Ix opaalcd  indcpcidclltly  aIIIl {II I 11111, ; II (’
il~divi(lu;tlly  poilllablc. ‘J’hc  instrunlcll[ f(L;Il[]iLx  Iii}’11
spali;ll and  radio]ncll ic rcsolulim. ‘J’hc 11:1(  111-}ic ,\ill{l

swa(h  widlh i s  60 kin. W i t h  ils poilltill}~,  (LLII::I Iiy,

———.—. . . . .

‘1’11/

.SJXCJIILE!I!M.  . . 1 Xl!;l  1 ‘11(’

Nadir txu)ds ()? hll,p:.
().52-0.6() p
0.63-0.69 p
0.70-().86 p
Slcrl’oscopic” Ixlld
0.-/(1-0.86 p

6 billl(lS ?3 hll,i,:.
1.6- 1.7 p
2.145-2.185 p
2.185 -2.22.5 p
2.2?35-2.285 p
2.295-2.365 p
2.3(02.430 p

5 1):11)(1s ‘1.1 hlllil\
8.1?5-8.475 p
8.475-8.825 p
8.925-9.275 p
10.25-10.95 p
10.95-11.65 p— . . .— . . . . .

l[]slrumclll  atd spaccci:if’( rcsourccs  arc :Ilk)C(ilr(l  I( ) s{,:)l~ u i
an 8% average dtlty cycle. ASrl’llR datii w~ll l), :1 ~; lit o.1
:ind ploccssd  acco tlitlg 10 spc.cific, usci ] Cq~IIJI (i L’111~
idul(ifying acquisi[ioll  lilnc, gai[l, wavclc]l}’111  IL;II(U  : ~Lil
dala pr(ducl.  l’or d:iylimc  obscrvatio[)s,”  liIL  IIW[ II  y

rcqllcsl  111:11 :Illy  01”:111 of lhc llIICC  subsyslcl  Jl\ Ik’ OIU” !1[ !.1
l;(w nighllimc  (hscl-\:llio[ls,  lypically (MII) III: I 1 1{ SIIII

sys[c  III will bc clnp]oycd, bu[ i[ is possiljlc I(I IL’ fu!\I
Ix)lll ‘I’ll< all(l SWIR  at IIigh( f o r  1)01  vol(:llli( 1:11 )( 1~
(~ut’t’clll pl;llls  :Ilc [Iml a l l  1;OS illvcsli~,:ll{us,  :Il,,i i)lli[
scic]~[ls[s applovcd by NASA Or hfl’1’l will t~( II II(IIA Pil  I()

sllbll~j{  ]“L’(llICSIS  for (hl[il  ~lC(l(]isilio]]  ()\~C1 (]1(’i!  ~;l !<(’[\
Additionally, IIW AS’1’l~R  Scicncc  ‘J’ca]li,  M’(III  i[ly, L+ 1111
(IIC 11)S ‘1’callls,  w i l l  d e f i n e  targc(s SUCII  ;IS at iI\t \Fo -

C: II  IOCS,  which should  bc n]mi[orcd  roulill(ly,  ;IIII1  il OIIi
lime R101xII laIId surfwc IIUIP wil l  bc CIL’:IICI.I  ()\{ I III s I\ -

ycar Iifc o f  (IK ]nissim.  ih(a, mm
avnilal)lr  [0 all invcslig:llors,

s[]nln4Alt>’

‘1’l]c licxl dcm(lc  should  p r o v e  10 bc ail cxcil,l I;’ (JI ~ 1,~1
gcok)gisls  usillfi Illcrlllal illfrarcd ]cmok’ s(llsill~f 1 I ~1 :IS

1 ,aIds:It  (Icvclopcd  :1 liIIgc  user co]nmllllily  ill [It, I ‘) ’’().

AS’I’1  ;1/ is c:ip;il)l( d vicwill~ any poinl on llar(h every
16 d;lys. Ilcc:u]sc  01 ils ]x)lar orbit, it can view any point
abo\(  45C’ cw’ry 7. ‘J d:Iys aI I(1 aII y poit)l  above 69° every 3-
4 d:ty,. It t:ikcs 48 d:l)s 10 lm)\’idc full surface covclagc.

‘1’l)c  AS 1 111/ Cl121’ilCl(’l  i\[ics WC ~:ivcn  in ‘1’able 1.
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WIICII IIlulli<l)ccltal i’PSIl/ d:tld bcca][lc  availnblc  o v e r
use] S’ aI  (m of i]llclcsli wc alllicipalc, thal Ihc advcn[ of lhc
solw]rs discuw,rd  IICIL will develop a dcnland for high-
sj~:lli[~l.]rsoll]lioll” ltl~llliy)ccll:ll, IImmml iltfrmxl  (1:1[:1, 1(
i s  i]llp(jll:ltll  11)~11 Ilk Iccll[lolof,y” bc dcvclopcd 10 :Lllmv
co]l[il)u{’d  iln{]]~)vi’l]lcll[  ii] (Iwsc Iypcs of inslrutncllts.
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